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It is known that weak links (Josephson junctions) may be used for realizing various types of radiation detectors in the millimeter and submillimeter frequency range, namely for broadband [1] - [3] and narrow-band detectors [4] , and also for frequency mixing and conversion [5] - [7] .
Previously, the effects of radiation on the voltagecurrent characteristic (VIC), of a Josephson junction and the behavior of a junction in a microwave field were investigated both theoretically and experimentally [1] , [8] , [9] . However, some questions which are important from the point of view of the development of a detector remained unclear. It is worth while to note also that many of these results, for example, concerning the behavior of a Josephson junction in parallel with an external impedance were derived by numerical methods [13] .
In the first section of this paper, the results of an analytical calculation of the VIC of a Josephson junction with an external parallel admittance Y(03C9) and the calculation of the junction impedance are presented. The expression for responsivity of Josephson junction to external radiation is obtained and in the second section of this paper the experimental spectral response curves in the frequency range 5-30 cm-1 are given. Finally, in the third section, the conditions needed for achieving high sensitivity of superconducting bridge Josephson junctions are determined. 1 . Effect of an external perturbation on a Josephson junction. Theory. - [14] . The width of the bridges was varied from 2 to 8 pm, the thickness from 500 to 3 000 Á. The form of VIC and it's changes with temperature are qualitatively similar for bridges from Sn and from InSn. In figure 4 is shown a family of typical VIC for a dc current-driven bridge, with width 3.5 pm and thickness 1 In temperature range where Tc -T was smaller than some quantity ATh = Tc -Th, the VIC is a simple curve (of the same form for increasing bias current, as for decreasing bias current), which is nonlinear and similar to a hyperbola for I ~ Ic (see the curve at T2 in Fig. 4 In the general case, there are two channels for heat flow out of the film : first, direct heat transfer from the surface of the film to the helium bath and, second, heat transfer through the substrate into the helium bath. In the case of the films evaporated on high heat conductivity substrates, the heat flow through the substrate prevails over the direct heat flow into the helium, because of the large contact area between the substrate and the helium. There is, however, an appreciable heat resistance at the metalsubstrate boundary. For example, the experimental value of heat transfer for the tin-quartz boundary accounts for about 1.6 W/cm2/K [15] . Therefore 
